The effect of falls and older age on balance performance among elderly population by Adamović, Milosav et al.

Approaches and Models in Special 
Education and Rehabilitation
THEMATIC COLLECTION OF INTERNATIONAL IMPORTANCE
Belgrade, 2020
Approaches and Models in Special Education and Rehabilitation
Thematic Collection of International Importance
Publisher
University of Belgrade – Faculty of Special Education and Rehabilitation 








©Ǧæ©ǡǡ– Faculty of 
Special Education and Rehabilitation
©ǡǡ– 









Proceedings will be published in electronic format CD.
Circulation 150
ͻ͹ͺǦͺ͸Ǧ͸ʹͲ͵Ǧͳ͵ͻǦ͸
By decision no. 3/9 from March, 8th 2008. The Teaching and Research Council 
of the University of Belgrade – Faculty of Special Education and Rehabilitation 
initiated Edition: Monographs and papers.
By decision no. 3/63 from June, 30th 2020. The Teaching and Research Council of 
the University of Belgrade – Faculty of Special Education and Rehabilitation has 
given approval for the printing of Thematic Collection “Approaches and Models in 
Special Education and Rehabilitation“.
421
THE EFFECT OF FALLS AND OLDER AGE ON BALANCE PERFORMANCE 
AMONG ELDERLY POPULATIONa
Milosav Adamovi"1, Nenad Nedovi"2, Vojislav Todorovi"3,  
Miodrag Sto#ljevi"1, & Dragan Nikodijevi"3
1University of Belgrade, Faculty of Special Education and Rehabilitation, Belgrade, Serbia 
2Medical College of Professional Studies, Belgrade, Serbia 
3Faculty of Culture and Media, Megatrend University, Belgrade, Serbia

Falls and old age have negative effect on Ǥ      
the effect of falls and older age on balance performance among elderly population. The 
ͷͺ͸ȋͻ͸Ǥ;άͺͽǤ͸άȌ
ͽ͹ͷͷȋεͼȌǤ









when standing with the feet apart and eyes open (p < 0.05) in mediolateral direction, 
feet apart and eyes closed (p < 0.05) in anteroposterior direction, feet together and eyes 
closed in both directions. Conclusion of our study show that elderly people with a positive 
ϔbalance on some balance tests compared 
Ǥ
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ϐǦϐϐ
ȋǤǡʹͲͳʹȌǤ







       falls in the elderly includes physical 
 ȋϐ    ǡ  ϐǡǡ 
ǡȌǡȋǡǡ
ȌǡȋȌǡǡ





 ϐ       falls affect the ability to 
maintain Ǥϐbalance occur with age, and it has been 
  ǲǳ       ǲǳ  ȋǡ
ǡƬǡʹͲͲͷǢǡǡƬǡʹͲͲʹȌǦ
related differences in dynamic       Ǥ  
number of steps and the increasing average ground connecting time during stepping 
ǡǤ
ǤȋǦǡ
Ȍ     ȋ ǡ  ȌǤ    
ǡ    ϐ    
ǡ ȋǤǡʹͲͳͺȌǤ
ǤǡȋʹͲͲͻȌǤǡbalance as the main 
parameter, they found that older subjects had worse performance than younger ones 
ȋǤǡʹͲͲͻȌǤ





the elderly, sponsored by the Gerontology Center, Belgrade. Consent to conduct the 

ǲāǳǤ
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Procedure and data collection
 ǡ     ǡ  
ǡ       ǡ     
ǡ   ǡ    Ǥ    
 ϐ  Ǥ





 ȋǡ Ȍ    ȋǡ ǯ 
ǯ Ȍǡ        ȋǡ
 ǡ       Ȍǡ  Ǧ
interventions in the last year, and vestibulopathy.
 Ǧ   Ǥ ϐ 
protocol included demographic data such as gender, age, education level, marital status, 
	ȋǡǡƬǡͳͻͻ͸ȌǤ
ǡ
ǡǯbody mass index was calculated, 















the best result was scored. Subjects performed static balance assessment tests without 
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coming to the ground or some lower level and other than as a consequence of sustaining 







         Ǥ   
electrical signals coming from all four sensors, especially when the person is standing 
on the platform, it is possible to accurately determine the pressure centre, i.e. the 
ǡǤ
the body, i.e. its total movement, can be monitored and recorded in the anteroposterior 











 Ǥǡ ʹͲͳͳȌǡ      Ǥ  
themselves are designed to activate the vestibular, visual and somatosensory systems 
   Ǥ         ϐǡ
ǤǤǤ
unsuccessful if a person uses his or her hands to maintain balance, is unable to maintain 
ȋȌǡ
ǡϐǤϐ




at least 15 cm apart, arms relaxed next to their body and eyes open, head straight, and 
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͵ ͲǤ
   ǡ          ǡ





toes were touching, to position arms relaxed next to the body and open eyes, and to 
͵ͲǤ
ǡȋǤǡͳͻͺͶȌǤ


















 ǡ  Ǥ
 ǡ    ȋͻͲ Ȍ Ǥ	








or loses Ǥ    ͳͷ  ǡ 
Ǥ
    





     Ǥ ǡ 
Ǥ
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of falling is indicated.
ͳͲǦȋǡͳͻͻ͹Ȍ





   Ǥ
moment when the subjects cross a line at the second meter and stops when the subjects 




Survey data were processed using descriptive and inference statistics methods. 
          ȋȌ
ǡʹͲǤǣ





͹͸Ȃͺͷ ȌǤ     balance were selected as dependent 
ǡϐ
ϐ
of these factors on indicators of static and dynamic balance. Multivariate analysis of 
  ǡ 
case, the correlations of indicators of static and dynamic Ǥ 
ͳǤ
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ͳǤ Results of two-way multivariate analysis of variance, dependent variables – static 
and dynamic balance indicators; factors –fall and age category
 Factor F df p
ȋǤȌ
Fall ͲǤ͵Ͷ 11 ͲǤͷ͸͵
 2.97 11 0.088
	 ͸Ǥʹͺ 11 0.014
ȋǤȌ
Fall 2.57 11 0.112
 ͳǤͶʹ 11 ͲǤʹ͵͸
	 1.59 11 0.211
ȋǤȌ
Fall 0.01 11 ͲǤͻͶͷ
 ͲǤ͵Ͷ 11 0.582
	 2.85 11 0.089
ȋǤȌ
Fall 0.02 11 0.882
 7.81 11 ͲǤͲͲ͸
	 11.22 11 0.001
ȋǤȌ
Fall ͳǤͶͳ 11 ͲǤʹ͵ͻ
 ͵ǤͲ͹ 11 ͲǤͲͺ͵
	 ͲǤ͵ʹ 11 ͲǤͷ͸ʹ
ȋǤȌ
Fall ʹǤͺͶ 11 0.095
 1.27 11 ͲǤʹ͸ʹ
	 ͲǤ͵Ͷ 11 ͲǤͷ͸ʹ
ȋǤȌ
Fall ʹǤͳ͵ 11 ͲǤͳͶ͹
 ͵Ǥ͹Ͳ 11 0.058
	 1.08 11 ͲǤ͵Ͳʹ
ȋǤȌ
Fall 0.97 11 ͲǤ͵ʹͺ
 0.17 11 ͲǤ͸͹͹
	 0.95 11 ͲǤ͵͵ʹ
ȋǤȌ
Fall ͲǤͶͶ 11 0.509
 2.57 11 0.112
	 ͸Ǥ͸ʹ 11 0.012
ȋǤȌ
Fall ͲǤ͵Ͳ͹ 11 0.581
 ͶǤͶͲ 11 0.Ͳ͵ͻ
	 11.58 11 0.001
ǦȋǤȌ
Fall ͶͶͶǤ͵ͻ 11 0.000
 129.97 11 0.000
	 0.18 11 ͲǤ͸͹ͳ
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 Factor F df p
ǦȋǤȌ
Fall ͹͵ͲǤ͹ͻ 11 0.000
 ͳͲ͵Ǥ͸Ͷ 11 0.000
	 0.00 11 0.957
ȋml.Ȍ
Fall ͹͹Ǥ͸͹ 11 0.000
 21.12 11 0.000
	 ͳǤ͵Ͳ 11 0.257
ȋap.Ȍ
Fall ͳͲʹǤͳ͵ 11 0.000
 ʹͷǤ͸ͷ 11 0.000
	 ͲǤ͸ͷ 11 0.799
	
Fall 0.50 11 ͲǤͶͺͳ
 ͸Ǥͺ͸ 11 0.010
	 0.92 11 ͲǤ͵͵ͻ

ȋȌ
Fall 2.81 11 0.097
 ͶǤͶͲ 11 0.Ͳ͵ͻ
	 ͲǤ͸ͳ 11 ͲǤͶ͵͸

ȋȌ
Fall ͵Ǥͳ͵ 11 0.080
 ͳʹǤͶͶ 11 0.001
	 2.11 11 0.150
ͳͲ
Fall 1.29 11 0.259
 1.09 11 0.299
	 ͲǤ͵Ͳ 11 0.587
͵͸ͲȂȋ
Ȍ
Fall ͲǤ͸ͷ 11 ͲǤͶʹͶ
 1.72 11 ͲǤͳͻ͵
	 0.01 11 ͲǤͻͲ͵
͵͸ͲǦȋȌ
Fall ͶǤͶʹ 11 ͲǤͲ͵ͺ
 1.18 11 0.280
	 ͲǤͲͶ 11 ͲǤͺͶͻ
͵͸ͲȂȋ
Ȍ
Fall ͲǤͺ͵ 11 ͲǤ͵͸͵
 ʹǤͲ͵ 11 0.158
	 0.05 11 0.821
͵͸ͲǦȋȌ
Fall ͶǤͳͺ 11 0.044
 0.91 11 ͲǤ͵Ͷʹ
	 ͲǤͲ͵ 11 0.871
ǣȂǢȂǢ	Ȃ	ǢȂ
Ǣp – probability.
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ͳϐ   




   ϐ
on the following measures of ǣǯ







of age on the following indicators of ϐǣ







 ϐ ȋ  Ȍbalance on some 
Ǥǡ ǯ
found in the mediolateral and anteroposterior direction of movement during standing 
ǡǤ
        ϐ  
 ȋǡ ǡ Ƭ ǡ ʹͲͲʹȌǤ   Ǥǡ ȋǡ ǡ Ƭ
ǡʹͲͲͷȌǦ balance 
Ǥ
parameters during stepping, such as foot contact time, number of steps during a certain 
ǡǤϐ
     Ǥ  ǡ     ǡ 
fewer steps over a given period, while having an increased average ground connecting 
time during stepping.
 ϐ         
body falls higher, we can 
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ϐǡ




ϐbalance tests performed on a narrow base 
Ǥ         ϐ
     ǯ     
on the force platform, increased sway of the centre of pressure, as well as increased 
Ǧ










  Ǥǡ ȋ  Ǥǡ ʹͲͲ͸Ȍ     
    ǦǤ       
who experienced the fall had different gait and balance control parameters compared 
ǤǦbalance test, 
ϐ
who did not experience a fall under eyes open conditions, and twice as often with their 
Ǥϐ
 ȋǡ ǡ    ǡ Ǧ Ȍǡ
worse for the group of fallers.
CONCLUSION
              
ϐbalance compared to young adults who did not 
fall.
falls experienced every year worldwide by an increasing number of the growing 
  Ǧ        Ǥ 
falls, directly or indirectly, can cause temporary or permanent physical, psychological, 
     ϐ     
Ǥǡ
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had fallen, their families, and the health care system that deals with the treatment and 
rehabilitation of the injured.




longitudinally monitored and examined on several occasions over a longer period, 
for example, one year. Recommendations for future research could be to examine 
the ǡ ǡ  Ǥ
     balance and at 
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